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1.Introduction
RecentlyCampbellandDorさnfeld(1979)haveshQwnthatthe
phenomenaofstagflatヰoncanbeexplainedwithintheframeworkofthe
traditionalKeynesian"incomeexpendi加re"model.Thekeytotheir
approachwastheincorporationofpriceexpectations'intothestandard
model.Usinganexpectationaugmentedincomeexpendi七uremodelthey
haveshownthatelasticprice'expectationsonthe.partoftheworkerslead
『
toanegativelyslopingaggregatesupPlycurve.Inthiscase,anexpansionary
policywhichleadstoincreaseddemandwillresultinbigherpfices飢d
increasedunemployment.
WesetupandanalyzeamodelofstagflationintheCampbell-
Dorenfeldtradition.Thepresentpaperservesfourpurposes:
Firstly,since「itiswellknownthat"wrongly"shapedsupplyand/or
demandcurvesmaycausetheequilibriumtobeunstable .(making
comparativestaticanalysisinvalid),weformulateourmodelsintermsof
explicitdynamicequa七ionsandanalyzeandinterpretconditionsunder
which七hemodelwillbes七ableandthecomparativestaticresultslegitimate.
Secondly,6ymmetryisintroducedinthetreatmentofworkersand
ManuscriptReceived,December4,1984(耳ditors).
*Theoriginalversionofthispaper宙aswrittenμndersupervisionof
ProfessorR.DebatSouthernMethodistUniversity.
「
〔229〕
230 商 学 討 究 第35巻 第4号
firms.IntheCampbe11-Dorenfeldmodelfirmsknowpriceswithcertainty
whileworkersりasetheirbehavioronpriceexpectations.
Thirdly,adownwardslopingsupplycurveimpliesthatacontrac-
tionarypolicyleadstolowerpricesa尊dlowerunemplyment.Intheshort
runthisisnotconsis七entwithactμalobserva七ion.Wemodelstagflation
inawaywhichallows"shortrunl'changesinemploymenttobecon『istent
withthetraditionalKeynesian.analysisofdeflationarアpolicy(i.e.it
leadstoincreasedunemploア1nent),曲ileintheintermediateruna
deflationarypolicyinourmode1ε 翻 η膨 」α診θεemployment.
Finally,wecarryoutas三mpleeconometricstudy'toseetowhatextent
thebehaviorofprices,employmentandexpectationsarbconsistentwith
tho3epredictedbyanexpectationaugmented三皿comeexpend三turemode1.
2.TheModelandAnalyses
Theeconomyisdividedintothreemarkets:thecomlnoditymarket,
themoneymarketandthelabormarket.Theadjustmentprocessesinthe
threemarketsaredescribedasfollows:
9
(A)Priceschangeinresponcetoexcessdemandinthecommodity
market.
西=ん1(ツd一 プ),ん1>0.・(1)
whereρisthepric61evelandッ4(resp.ッ5)representsaggregatedemand
(resp.supply)ofgoodsandservic6s,and々Iisthespeedofadjustments.
(B)Weassumethatrapidmovementsininterestratesallowthe
moneymarkettoadjustinstantaneously.Hence,themoneymarketis
alwaysassumedtobeinequilibriumll.'
1)Thisisasimplifyingas串umption.,Relaxingitleadstogreateralgebraic
complexitywith6utalteringsignificantlyanyoftheresultspresentedin
thepaper.
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翅4rη ε,(2)
where勉4and勉3repreSent"rea1"moneydemandand"rear'moneysupply
respectively("real"isnominaldividedbythepriceleve1).
(C)WefollowtheKeynesiantraditioninassumingthatquantity
adjustmentsratheftha皿thepriceadlustlnents錫akeplaceinthelabor
market.Ifthecurrentwageofferbyfirms,耳 「∫,弓xceedstheuominalwage
rate,確",requiredtoattractthecurrentquantityoflabor,",thenthe
quantityoflaborincreases.Conversely,ifπノ<回z⑳,〃declines.
宛=々2σ7ノ ーiγ 教'),ん2>0.(3)
Theaboveadlustmenteq亡ations(1)to(3)aresuppl臼mentedbythe
followibg"definitiona1"and"supplyanddemand"equatiopsinthecom-
modity,』money,andlabormarkets.
"Ag
gregatedemand",y4,isdeterminedbytkeintersectiQnoftheIS'
andLMcureves.Hence,wehave
ニソ=o+多 ・.・(4)
where夕isrealoutput,oisrealconsumption,and∫isrealinvestment.(We
willbemakingthestandardassumptiQnsthato二∂(夕),0<ど 「〈1and
ゴ=ゴ(7),〆<0.)
TheequalityofrealmoneysupPlyanddemandisdescribedby
誓 一4(夕,7)・(・)
w・・r・脅 …h・n・m・nal・ …k・ ・m・n・y・ ・d蟹4≧ ・・誓 く・・S・1…g(・)
皐nd(5)forッintermsofρ,weget
ノー・(ρ;ルf)… 一鶉 … 藷 ・q(・)
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Thesupplyofou㌻put,プ,isgiヤenbytheshortrunproductionfunction
andthecurrentemploymentlevel,π1
プ=F、(π),F'>o,F"くo,
DefiningF'(〃)『 〆(π)(themarginalproductoflabor)る
supplyoflabor皐regivenby(8)and(9)below:
〃ノ=〆 メ π),
四勿=ρ"9ω,
プ 〈0,
9'>0.
(7)
thedemandand
(8)『
(9)
W/isthenominalwagethatthefir皿swouldbewillingtopayforquantity
ηof'1aborwhileW"isthe噛nominalwagethatworkerswoulddemandto
supply%.These,inturn,dependon〆andρ"=thepricesth貝tfirmsand
workersexpecttoprevail.Weassumethatthesepriceexpectationsdepend
onthecurrentpriceleve耳:
〆=ψ(ρ),
グ。=φ(ρ),
ノ
ψ ≧0,
φ'≧0.
(10)
(1D
WewillassumethatworkersadlusttheirexpectatiQn白relatively
slowlyandhenceφ'=0ε π εんθsんor古rκ η わθco〃zε㎎ ・pos∫ εεひe`π εゐθ`η εθmL←
d`α εe彫 π.Thisassumptionwillplayacriticalroleinouranalysisin
distinguishingbetweentheshortrunandtheintermediaterunimplications
F
ofapolicy.
Substitu七ing(6)and(7)in(1)ahdusing(8)to(11)in(3),weget
ロ 　
ρ=ん1(ん(ρ;M)-F(")),
ゐ=ん2(ψ(ρ)五 露)一 φ(ρ)9(η)).
(1')
(3')
TheJacobianofthesystem[1]isgivenby
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[・コ{1:1レ_、(。))夏篤)た 、(副(12)
Definingηandεastheelasticitiesofexectationsoffirmsandworkers
(ψ'」 り/〆andφ'ρ/ρ 電"respectively),thenecessaryandsufficient』conditions
forthestabilityofthesystern((1'),(3'))are
Tr[ノ]=島 んρ+々2(ψ、(ρ)/'一 φ(ρ)g')く0,(13)
蜘]一 ・1・・{・・(ψ(ρ)/'一 ・(ρ)4)・ ノ・ぢ(・ 一・)}…(14)
Given6urassumptions,thetracecondition(13)isalwayssatisfied.
Thedetermi皿antcondition(14)issatisfiedifandonlyif
εく η+θ, (15)
whereθ ≡ ぬρρ(ψ(汐)∫'一 φ(ρ)9')//2〆>0.
Intheshortrun・ ε=0・Hence・by(15)theshortrunmodeli寧stable .
andthpimmediateimpactofapolicywillbeatendencytoconverge
towards・the"『hortrun"equilibrium(ipe.theequilibriumofthemodel
withε=0).Intheinterm6diaterun,stabilitydependsontheelasticityof
priceexpectationsoflπorkers.Iftheworkers'expectationsareless
sensitivetQchange3inpricethanthoseoffirms,themodelisstable.If
theelasticityofpriceexpectationsofworkersis"slightly"largerthan
thatoffirmsthemodelremainsstable.However,beyondacertainpoint,
thisupperlimitbeingη+θ,largervaluesofεmakesthemodelun§table.
Differentiating(1')and($')implicitlywithrespecttomoneystock,
Mandusingthestabilityconditions(14)and(15)weobtain
£鍔 着(ψ(ρ)ノ'一 φ(1ウ)ぎ)/恥 ・ワ]・ ・,
£篇 ∫考(・ 一・)/… 臓 ・.acc・・d・gasη ミ・・
鰹 商 学 討 究 第35巻 第4号
Thus,theimpactonpricesofanexpansionarymonetarypqlicyis
unambiguouslypositive.Itsimpactonemploy血entwhilepositiveinthe
shortrun(ε=0)Inaybezeroorevennegativeintheintermediaterun
dependingontherelativeelasticitie忌ofexbect母tionsofworkersandfirms.
Inpaticula}(ifthemodelisstableandgivenourassumptionthatε
increasesovertime)theimpa6tonemploymentisalwayssmallerinthe
longrunthanintheshortrun.Thesecasesareillustratedinthefollow-
ingdiagramsl
? h(1)篇0
Casel
bく と く η
h(S)篇0
ら
n
P 血(1)=0
「
?? ?
」
Case2
∈=η
h(S)=0
n
P
b〒0
「
丘(S)=0
」
Case3
η く'Gく η+θ
n
P
血(S)二 〇
「
Case4
η 十 θ く ∈
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Thedottedline元(ε)=Ointheabovediagramsrepresentstheshortrun
(ε=0)、Asεincreasesintheintermediaterunthelinerotatesinthe.
counterclockwisedirectiontoカ(∬)=0.う=Olineis七hepositionQftheline
afteranincreaseinハ4.InitiallyitisassumedtopassthroughEo.幽Thus,
Eoistheinitialequilibrium,EエtheshortrunandE2七heintermediaterun
equilibrium.Ascaseslto4showtheextentoftherotationofthe盈=Ois
determinedbythevalueofεintheintermediaterun.Case'1representsthe
casewherethewo士kers'expectationsareleastsensitivetocurrentprices.
、lnthiscaseonegetsthetraditionalKeynesianconclusionthatanincrease
inmoneysupplyisexpansionaryintheshprtrun,theexpansionaryimpact
decliningintheintermediaterun。Howe∀er,thenetimpactintheinterme-
diaterunremainspositive.Case2withε=ηintheintefmediaterun
representst塾everticalPhilipsCurvecase・Theimpactonemploymen㌻in
theintermediateruniszero.Theentireimpactoftheゆ01icyistoraise
prices.'Case3models"6tagflatioh"duetoexpansionarypolicy.The
s白nsitivityofworkerstopricechangesisgreaterthanthatoffirms(but
notsogreatthatthemodelisunstable).Expansionarypolicywhile
leadingtoincreaSesinnintheshortrunactuallyleadstoadeclineinnin
theinterlnediaterun.Pricesincreasebothintheshortandintermediate
run.Inotherwordsthissuggeststhepossibilityofan"upw耳rdsloping"
Philipscurve.InCa$e4thewQrkersaresosensitivetochangesir}prices
tha七theintermediaterunequilibriumE2isunstable.Inthiscasewhilethe
shortrunimpaOtofthepolicyisexpansionary,ipthein七ermediaterun,
theeconomymaynotconvergetoanequlibrium.
3.EmpiricalResults
Theaboveanalysisshowsthatthe.typeof"trade-off'lbetweeninfla-
tionandunemploymentwilldependcriticallyonthe"inflationindex
,
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consciousness"oftheworkers.Lackofsensitivitytopricetrendswillgive
usthetraditionalKeynsianresultsimplyingadownwardslopingPhillips
Curveintheintermediaterun.Expansionarypolicyinthiscase.will
alwaysreduceunemploymentwhileincreasingprices.Iftheworkersare
veryinflationconscious,howρv6r,theexpansionarypolicyitselfmay・nQt
,.onlyindUceinflationbutcouldcreateunemployment.Usingasimple
autoregressivemodelweinvesti書atetherelationbetweenunemployment
abdinflationintheU.S.2}andchecktowhatextenttheresults.obtained
・arθconsistentwiththeabovepredictionsofQurmodeLTwotilneperio4s
areconsidered,onebetween1931and1963whenstandardKeynsianpolicies
forcombatingunemploymentweredevised,adopted,andusedwithsuccess,
andtheotherbetween1964and1982 .whensuchpoliciesbecameineffective,
criticized,an母finallyabondoned.Theestimationequationconsideredis
thefollowing:・
1
{ア〈ろ=αo十 α1西 ≠十 α215,_1十 α3こ1Nf_1十 δ,「(15)
whereσ2Vd6notestheunemploymentrate,あtherateofchangeinthe
cosumerpriceindex,andδ,therandomerrQrterm.Theexclusionofthe
secondtermintherighthandsidemakestheequationequivalenttothe
estimationinwhichunemploymentisregressedagainstinflationexpecta-
tionwhenadaptiveexpectationhypothesisisadopted.Therfore,ifinflation
・expectationhasasignificanteffectonunemplQyment
,weshouldexpecta
positivevalueofα2withahight-statistics.Th6valuepfα1representsthe
strengthofwell-knowntrade-offbetw6enunemploymentandinflation
discoveredbyPhillips,anditsexpectedsignisnegative.Thevalueof¢3
2)Thepercentchange .ofconsumerpriceindex(theaverageannualchange
fromthepreviousyear)isusedforinflationdata.DataSource:U.S. ,
,DepartmentofLaborStatistics,Moπ ε履yLαborRω εeω απd王 血 πdわooん
qfLαborS`α ε飴 翻c8,α ππωαZ,andEmpZoツ7ηθη`α πd翫 ητ`㎎8.
●
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showsthetendencyofin昌tabilityintheeconomy;ifitislargerthanlone,.
theecOnomyisunstable.,
Theordinaryleastsquareestimatesoftheequation(15)revealeda
significantdegreeoffirst-orderserlalcorrelationamongtber6siduals.
DurbinhstatisticsforthefirstandsecondperiQdsare3.416and1.396,
respectiveユy。Sinceourmodelincludesalaggeddependentvariable,the
ordinaryleastsquareestimatesareinconsistentandinefficiθntinthe
presenceofautocorrelation.Therefore,weuseHatanaka's(1974)residual-・
adjustedAitkenestirnatorwhich夕ieldsconsistentandasymptotically
efficientestimates3}。
Theestimatesoftheequation(15)in .theユ93ユ ーユ963pθriodandthe
1964-1982periodarethefollowings(absolutevalu臼oft-statisticsin
parentheses):
1931や1963' .
ロ の ロ
σ ムη 戸1.45-。354ρ,+.000ρ ∫_1+.822乙rN,_1 .,
(2.17)(3.43)(.001)(10.93)
R～=.881F(4,27)=50.02D-W=1.94β=.325
1964-1982,
の コ
ωV2=1.78-.115ヵ,十.375ク,-1+.506σ2V,-1噛1
(2,46)(1.71)(5,05)(4.33)
R2-・925F(4・13)-39・78D一 確 〒1・84β=一 ・306
3)InthefjrststageofεheHatanaka'sprocedure.,thein6trumentalvariable
techniqueisusedtoobtainconsistentestimatesoferrorterlns.Weused
thefollowinginstrument:
σN'-1篇 σ0十 β1」)'-1→-421>'「2・ 辱
whereσo,σ1,σ2denotetheordinaryleastsquareestimatesobtai纂edfromじ
regressingひ1》,一!onカ,一1andヵf-2.WetriedotherinstrumentSbutthefinal
result6arequiterobustto七heselectionoftheinstrument.
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whereρisthefinalestimateoftheserialcorrelationcoefficient.
Inthefinalperiod,thelaggedinflationdidnotaffectunemploymellt
atall,whichimpliesthatinflationexpectationbyworkersdidnothavea
significanteffectonunemployment.Ontheotherhand,ihthesecond
period,th(∋laggedinflationhadaverysignificantpositiveeffecton
unemploymentandthetrade-offbetweenthecurrentinflatiolland 、unem.
ploymentbecomesweak.・
Thepolicyimplicationsoftheseestimatesareclear.Wecanconfirm
thattheexpansion包rypolicybasedonthePhillipscurverelationwas
indeedausefuldeviceinthefirstpeiod.Thepolicymakercouldreduce
unemploymentwithoutanyadverseeffectfrominflationaryexpectation
inthesubsequentyears.Thissuccess,togetherwithestimatesinthesecond
periodexplainsthefailureoftheexpansionarypolicyin`70s.Ifthe
policymakerbelievesintheestimationequationliketheoneinthefirst
periodandcallsfortheexpansionarypolicyinordertoreduceunemploy噌
ment,hewouldbesurprisedtofindnotonlythefactthattheeffectonun-
employ
.mentinthefirst.yearissmallerthanitissupposed,to,bebutalso
thatunemploymentisincreasedinthesecondyearbecauseofinflation.
Wemaycallsuchaphenomenon,"expansionarypolicystagflationtrap".
Ifthestagflationisca旦sedordeterloratedbysuchamiuseofexpansionary
policy,theproperpolicyprescriptionisthecontrolQfinflation.Dis-
inflationarypolicywillpayoffeventuallydespiteaninitialincreasein
hnemployment.
4.ConcludingRemarkes
Keyneswasacutelyawareoftheroleplayedbyinflationaryexpecta-
tionsinmacroeconomicanalysis.Onapolicyofdoublingthepricelevel
tohalvethenationaldebt(tofinancetheworldlwarII)hehadthe
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followingcomments:0・
"lnmodemcQnditionswilltheti皿e -lagbelongenoughtodothe七rick .
Inthelastwaritwasoftheorderofsixmonths 、toayearwhichislong
enoughtoallo魚ustocollectthegainswithoutagallopinginflation.But
canwereckononthistoday?Idoubtit.励eリ ノoηe,`πcZぬ 蒐㎎ 腕 θ`rα4θ
ωπε0ηS,ん αSわ θCO.〃Zθ厩dθ κ η拐ηLbθrcgπSC`0ωS.ワ7αgesω`ZZρ払rsμ θ ρr`CθSω`銃
ηo`soZα ηLθ α み)o古4).、Andthisnewfactmeansthattheold-typeIaissez-
faireinflationisnolongertobereliedupon".
p120J。M.K.XXIIActivitieS1939-1945
1nternalWarFinance
Wehaveshownthatasilnilarremarkcanbemadeabouttheimplications
ofthestandardKeynsianmodeLWhetherornot"expansionarypolicy"
doesinfactreduceunemploymentdependscriticallyonthe"indexnumber
consciousness　qfthelaborforce・Ifthepriceexpectationsofthelabor
forceisπo`particularlysensitivetochangesincurrentprices``expan-
sionarypolicy"doesindeedraisepricesaρdlowerunemploymentas
impliedbythestandardmodels.Ifontheot耳erhandworkers'expectations
arehighlypriceelastic(andthemodelisstable)thisilnpactistempQrary.
Intheintermθdiaterunsuchapoユicyleadstohigherpricesandhigher
unemployment。Thus,st亀gflationiscausedbyincreasesinaggregate
demand.TheappropriatepolicytocombatstagflationwQuldthusbeto
reduceaggregatedemand.Whilesuchcontractionarypσ1icγwi11,inthe
shortrun,increaseunemployment,intheintermediaterunitwillleadto
bothlowerpricesandlowerunemployemnt.
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